ABUTTING CLINCH-JOINING METHOD. 
Technical field. 

This invention relates to the joining of strips or shapes of metal and other malleable materials. 
It is also in the category of re-enforcement in the comers of support frames 
S that is generally fabricated fi-om a metal alloy. This re-enforcement, either in the comers of the 
frame, or in its stmcture, have been done by welding or by addition of parts 
that generally is attached with fasteners. 
Description of related art. 

Some metal strips or frames that are joined together and are fabricated 
10 by welding today, are either welded with gas or spot welded. Other types of assemblies that are 

being joined together are support frames and holders for mechanical components. Frames are 

generally strengthened by the addition of separate pieces that are riveted, or assembled with screws 

or other fasteners. This is also trae with mitered frames where the comers generally have triangular 

parts fastened into the main frame. 
/ S Basically the only method to assemble strips or frame parts that are together side by side in a flat 

fashion is the gas welding method. Gas welding is both labor intensive and costly. 

All the other fabrication methods mentioned above, require that two sheets or parts lying on top of 

each other before assembly. This is both increasing the total height and also total cost. 

Additional rivet head or fasteners again increases the height and limits the space where other 
2 0 related components have to be placed. Rivets and screws are not expensive but the assembly labor 

is costly and increasing. Therefore there are limited design options if a totally flat assembly 

is required at a cost-effective price of manufacture. 

/ 



The present invention. 

It is the object of the present invention to provide a joining method that can be totally flat 
with a low cost manufacturing process that is similar in nature to a stamping-press method. 
This method is rapid and the most cost effective of basically all manufacturing methods. 
5 This joining method of the present invention can be done without purchasing rivets or fasteners. 
If desired this clinching method could also be modified to work on malleable material. 

It could be described as a: 
Butt-joming method comprising: 

in two abutting metal strips punching a substantially rectangular slot into both abutments, 
/ O inserting into said two slots a defomiable slug, clinching it into said slots, 
thereby securely joining s£ud strips. 
It could also be described as a: 
Butt-joining clinch method comprising: 

In two abutting metal strips punching a substantially rectangular slot into both abutments, 
) 5 using one knock-out-slug from said pimching, re-inserting said slug into the center 
of said abutment, clinching it into said slots, thereby securely joining said strips. 
Both the rectangular slots could have a slight keystone shape instead of having 
a strict rectangular shape, to further enhance the holding force during a pull-apart test 
of the joined strips. When a male punch initially enters a material on its downward stroke, 
ZO it will be rounding (or coining) the material on its top side before the punch 

cuts trough the material. If the female die is designed with a protruding lip around the periphery 
of the die opening a similar roundmg takes place on the bottom side of the material. This rounding 
is filled in with material fix>m the slug when it is compressed or clinched into the slots. 
Both of these rounding features are, v^thout added^ost, therefore used in the present invention 
25 to fiuther enhance th^ holding force and to make a securely attached clinch joining method. 



If a frame is fabricated from several mitered parts, they are sometimes mitered at 45 degrees 
that makes the two adjoining metal strips intersect at 45 degrees. This also makes it ideal 
for using this intersection as a point of clinching in the present invention. A large frame or sheet 
would benefit from a plurality of clinches. In one manufacturing method of mitered frames 
5" 90-degree cuts could be cut in a straight-line strip and then bent into a 90-degree comer. 
The 90 degree cut could be cut such that it would leave a small remnant in the comer, so that 
when this frame is bent into a 90-degree comer, this remnant would hold the comer together 
until a clinching operation could be done. The above examples have shown only limited 
descriptions of where this invention is very usefril, fast and in-expensive. 
JQ The illustrations of the present invention that are shown are by no means conclusive. 

A person skilled in the art could easily make many different configurations, uses and alterations. 
Brief description of the drawing. 

Fig. 1 is a view of the two adjoining pieces with its rectangular openings. 
Fig. 2 is an enlarged view of the mentioned rounding and key-stoning, 
j 5 Fig. 3 is a mitered comer of a frame with a clinched slug in place. 
Fig. 4 is a fabrication sequence of a fi-ame with a plurality of cuts. 

Detailed description of the drawing. 

Fig. 1 shows the butt joining method 10 with two abutting metal strips 15 with punched 
rectangular slots 20 and also showing two knock-out-slugs 25. Above the strips is shown 
20 ^ pimch 30 in its retracted position. A female die is under the metal strips. 

One of the knock-out-slugs 25 could be used for re-insertion into the center of the abutment 
and clinched by a secondary punch that would move up-wards to finish the joining. 

Fig. 2 is an enlarged view of the mentioned rounding and key-stoning that shows a metal strip 15 
with a slot that is slightly deviating from the rectangular, in a keystone shape 35. 
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